1. Recommend summarizing the data (in tables and results) in the results section what would be meaningful to each of the communities. There is a lot of data that is being presented in the 3 tables, which disperses the focus on priority issues that the specific Asian communities (and their clinical and research collaborative teams) could use for future prevention projects. One example -paragraph 3 of results lists the highest and lowest prevalence of risk factors. Recommend that this information instead be summarized from the perspective of each of the Asian groups rather than a comparison of which group had highest (or lowest prevalence). Consider, for example, stating in paragraph 3 that while Hmong women and men both had relative high prevalence of viral risk factors (viral 15.1% and 14.4%, respectively) , Hmong women had a very high prevalence of metabolic risk factors (37.8%) whereas Hmong men had a very high prevalence of lifestyle risk factors (42.8%). Similar statements could be made for the other 3 Asian groups, where appropriate.
2. The purpose of having 2 models (Table 3) is not clear. Provide clinical or other rationale in the methods to support the rationale for adding BMI to Model 2. Results paragraph 4 states that "BMI was independently associated with the metabolic pattern among both men and women …" In Model 2 (Table 3) , it seems that BMI was independently associated with all 3 patterns, not just metabolic pattern, among both men and women. Results paragraph 4 would benefit from being revised and clarified from the perspective of what might be the priorities for community teams focusing on viral projects, lifestyle interventions, and metabolic issues in Sacramento county and others similar to it.
3. How were variables in the models determined? Statistical or clinical significance?
4. Minor issue -were all participants foreign born? The titles of the tables state that they were foreign born, but the eligibility criteria allowed persons whose parents were foreign born. From results (paragraph 1), there were 39 patients who were not foreign born. Please clarify in the results whether all 917 who had complete risk factor data were foreign born.
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GENERAL COMMENTS
The conclusions of the research are modest and appropriate. The logistic regression results in Table 3 are somewhat problematic, and suggest overfitting. I have suggested some remedies that could enhance this part of the work.
Review of BMJOpen-2018-026409 This is a well-written article with some interesting information about risk factor in hepatocellular carcinoma in four AsianAmerican communities. The analyses have yielded some interesting findings. However, given the sample size employed, some overfitting is likely, especially in the viral subgroup. My critique indicates some of the model tension that exists and alternative ways to manage it. Major 1) Table 3 gives the logistic regression model results for the data on 881-884 patients with complete data.
a.
Were the analyses separated by gender? If so, please note and provide the numbers separately by gender. If not, where is the odds ratio for men compared to women? Moreover, the lifestyle pattern numbers are so different between men and women (50.7% versus 14.1%) that the additive nature of the model is questionable. b.
Only 86 of the 917 subjects had a viral disease pattern. However, model 2 has 18 factors in the model, a ratio of < 4.8 subjects/factor. Thus, an overfit model is a real possibility here and at least should be noted in the discussion. c.
From Table 2 , it appears that only one Korean man was in the viral pattern subgroup. This very low count can heavily strain the model fitting assumptions. Indeed, the estimated OR for Vietnamese men compared to Chinese men for the viral pattern subgroup is 4.5, even though the respective percents in Table 2 are 16.3% and 13.5%. d.
Even while I am a very experienced statistician, it is difficult for me to understand how the generalized logits logistic regression models are really working for this complex model. If they are essentially all being compared to the lower risk pattern group (302 of the 917 subjects), shouldn't model 1 be split up into 6 models (3 for women and 3 for men)? This would render the findings more transparent. With such modeling, it would also seem beneficial to drop the age variables for men with regard to viral and lifestyle patterns, and to collapse ages 45-54 and 55-64 for women for the same two groups. This would stabilize the other modeling variables more. Another option is to use 3 ordinal dummy variables for the age groups and collapse them with a pvalue cutoff, say, between .10 and .25. The reader is invited to mentally dismiss the age findings given the non-significant findings for age but it is unclear what effect they are having in modifying the OR estimates of the other variables. Dropping them from the model resolves this concern.
2)
The multiple domains portion of As noted in the discussion section (page 19), the main limitation is that we had a convenience sample, which may be subject to selection bias. Perhaps more women than men were interested in getting tested for hepatitis B.
Reviewer 2
Recommend summarizing the data (in tables and results) in the results section what would be meaningful to each of the communities.
We report participant characteristics and risk factor prevalence by ethnicity (and gender) in Tables 1 and 2 . We have added more detail to the description of risk pattern prevalence in the results section of the text, now reported by ethnic group (pages 10-11).
The purpose of having 2 models (Table 3) is not clear. Provide clinical or other rationale in the methods to support the rationale for adding BMI to Model 2.
As stated in the analysis section, we added BMI to Model 2 because BMI is associated with metabolic syndrome and its components. We have clarified that BMI may therefore explain some of the relationship between demographic characteristics and risk factor patterns (page 8).
Results paragraph 4 states that "BMI was independently associated with the metabolic pattern among both men and women …" In Model 2 (Table 3), it seems that BMI was independently associated with all 3 patterns, not just metabolic pattern, among both men and women.
We have added a more detailed description of the association between BMI and risk factor patterns to the report of model results (pages 13-14).
Results paragraph 4 would benefit from being revised and clarified from the perspective of what might be the priorities for community teams focusing on viral projects, lifestyle interventions, and metabolic issues in Sacramento county and others similar to it.
We have added more detail to the description of the model results in the text, now reported by risk factor pattern (pages 13-14).
How were variables in the models determined? Statistical or clinical significance?
We have clarified that variables were included in the models based on clinical significance; age was included also as a potential confounder of the relationship between the other independent variables and the risk factor patterns (page 8).
Please clarify in the results whether all 917 who had complete risk factor data were foreign born.
We have clarified in the text that all 917 were foreign born (page 8). As specified in the analysis section, there were 2 multinomial models, with and without BMI. Each model included a main effect for gender, as well as interactions between gender and each of the other independent variables, enabling us to estimate gender-specific odds ratios; we have moved the statement about gender-specific odds ratios to make this clearer (pages 7-8). We have added odds ratios for male vs. female to We have added a statement to the discussion noting that the number of participants with the viral pattern was small relative to the number of parameters in model 2, which may have led to over-fitting; nevertheless, the viral pattern odds ratios estimated by the 2 models were quite similar (page 19). Having one model with generalized logits and gender interactions allows us to compare men and women directly with respect to the risk patterns and their association with demographic characteristics. All of the results pertaining to the 6 models are reported in Table 3 . Age was included as a clinically significant variable potentially associated with all risk patterns. In addition, age is a potential confounder of the relationship between other variables and risk patterns and therefore needed to be the models. This has been clarified in the analysis section (page 8). The age groups 45-54 and 55-64 have the largest number of participants among both men and women, enabling their effects to be estimated with adequate precision. Although the risk factor patterns are mutually exclusive, the viral and lifestyle risk patterns allow for risk factors in more than one domain: people with the viral pattern may also have lifestyle and/or metabolic risk factors, and those with the lifestyle pattern may also have metabolic risk factors. We have added this explanation to the definition of the risk factors (page 10). The discussion section describes the potentially serious consequences of having multiple risk factors and the need to address multiple risk factors comprehensively, given that they are not uncommon (pages 18-19).
c. From

The multiple domains portion of
(Table 2) For Hmong men, Viral and Viral + Metabolic rates are identical, suggesting all men with viral pattern have metabolic issues. Please check the numbers.
Yes, all Hmong men with the viral pattern had metabolic risk factors.
(Table 2) For Hmong women, Lifestyle and Lifestyle + Metabolic rates are identical. Please check the numbers.
Yes, all Hmong women with the lifestyle pattern had metabolic risk factors. In other words, the difference seems to be not so much that the Vietnamese have less metabolic risk factors than Koreans, but that they had more lifestyle risk factors and hence were not placed in the "metabolic pattern" group, which could better be called the "metabolic-only pattern" group. I have several suggestions for a further revision of the manuscript: 1.
Minor
(Abstract results) "metabolic and no viral" should be changed to "lifestyle and metabolic but not viral". 2.
I would greatly prefer that the patterns identified by the authors NOT be made mutually exclusive. As such, if the person has those risk factors, then they have that "pattern"; they don't fail to have a "metabolic pattern" because they also had a "viral pattern". This would require a substantial re-analysis of the data, but would greatly simplify the interpretation of the data.
3.
If the authors would rather retain their mutually exclusive classification, I have these suggestions: 1)
Highlight the "hierarchical" nature of the classification system a bit further.
2)
Defend the hierarchical classification. Why do you think that a viral risk factor dominates over the other two so that that is the best placement? Then, why do lifestyle risk factors dominate over metabolic risk factors? 3)
Organize Table 2 according to the hierarchy: that is, viral on top, then lifestyle, then metabolic.
4)
Explain the multiple domains section of Table 2 better (e.g. Viral+ Metabolic is talking about individual risk factors, not to "patterns", as these people are in the "viral pattern" group but not in the "metabolic pattern" group).
5)
Note that N=884 does NOT apply to all three model 1 analyses. The lifestyle analysis excludes patients with a viral pattern, while the metabolic pattern analysis excludes both those with viral and/or lifestyle patterns. Please provide the numbers for each (and similarly for model 2).
6)
Change the discussion as needed to highlight the hierarchy, again using the order defined by the hierarchy. The risk patterns are mutually exclusive; therefore, there is no overlap between them. However, people with the viral pattern may also have lifestyle and/or metabolic risk factors, and those with the lifestyle pattern may also have metabolic risk factors. This is described in the results section (page 10). It is true that Vietnamese and Korean men with metabolic risk factors tend to have different risk patterns due to the presence or absence of risk factors in other domains. As shown in Table 2 , 6.7% of Vietnamese men had both viral and metabolic risk factors (viral pattern), and 46.4% had lifestyle and metabolic but no viral risk factors (lifestyle pattern). In contrast, no Korean men had viral risk factors, and 31.6% had both lifestyle and metabolic risk factors (lifestyle pattern). For simplicity, we have opted to refer to having 2 or more metabolic but no viral or lifestyle risk factors as the "metabolic pattern".
VERSION 2 -AUTHOR RESPONSE Response to Review of Revision
Suggestions for revision
(Abstract results) "metabolic and no viral" should be changed to "lifestyle and metabolic but not viral".
We have reworded the sentence in the abstract for greater clarity.
I would greatly prefer that the patterns identified by the authors NOT be made mutually exclusive. . . This would require a substantial re-analysis of the data, but would greatly simplify the interpretation of the data.
We feel that the mutually exclusive patterns are helpful in depicting the risk factor burden in its complexity. In particular, they enable us to describe and measure the simultaneous occurrence of multiple risk factors coherently. We have noted that the hierarchical risk factor patterns that we identified could be helpful in developing a checklist for case management (page 20).
If the authors would rather retain their mutually exclusive classification, I have these suggestions:
1) Highlight the "hierarchical" nature classification system a bit further.
We have noted that the risk factor patterns are hierarchical (page 10) and called attention to the hierarchical findings and their implications in the discussion section (page 20).
2) Defend the hierarchical classification. Why do you think that a viral risk factor dominates over the other two so that that is the best placement? Then why do lifestyle risk factors dominate over metabolic risk factors?
We have clarified in the analysis section (page 7) that we performed agglomerative hierarchical cluster analysis using Ward's minimum variance method to determine the classification, and have added a citation for the method. We have organized Table 2 as suggested. Table 2 better. . .
3) Organize
4) Explain the multiple domains section of
We have clarified in the analysis section (page 7) that the multiple domains occur within the risk factor patterns (e.g., viral + metabolic is a subset of the viral pattern).
5) Note that N=884 does NOT apply to all three model 1 analyses. . . Please provide the numbers for each (and similarly for model 2).
The estimates for model 1 were produced by the single analysis of a multinomial model using n=884 observations; similarly, model 2 estimates were produced by a single analysis. We have added the number with each risk factor pattern in models 1 and 2 to the footnote in Table 3 .
6) Change the discussion as needed to highlight the hierarchy, again using the order defined by the hierarchy.
We have ordered the discussion to follow the hierarchy (pages 18-19) and, as noted above, have emphasized the hierarchy in the discussion (page 20). The authors elected to use a 4 group hierarchical-type classification approach, and adopted the recommended manuscript alterations consistent with that. However, there are three more intersectional groups identified as "Multiple Domains", that are combinations of the 4 primary mutually exclusive groups. I recommend that one additional change be made to the manuscript abstract, so that it will be clearer the readers.
Change:
Vietnamese men were most likely to have both lifestyle and viral (10.7%, 95% CI 2.7-18.8%) or lifestyle and metabolic but no viral (46.4%, 95% CI 34.4-58.5%) risk factors. 
